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(54) Digital image color correction device employing fuzzy logic 



(57) A digital image color correction device employ- 
ing fuzzy logic, for correcting a facial tone image portion 
of a digital video image, characterized in that it com- 
prises: 

a pixel fuzzif ier unit (1 ) receiving in input a stream of 
pixels belonging to a sequence of correlated frames 
of a digital video image and computing a multi level 
value representing a membership of each pixel to a 
skin color class; 

a global parameter estimator (2) receiving in input 
each of said pixel and the relative membership 
value, and computing a first and a second parame- 



ter which define the characteristics of a portion of 
said image that belongs to said skin color class; 
a processing unit (3) connected downstream to said 
global parameter estimator and to said pixel fuzzi- 
f ier unit and adapted to coaect each of the pixels of 
said portion of the image that belongs to said skin 
color class, according to said first global parameter 
(300), to okStaIn corrected pixels; and 
a processing switch (4) for oulputting said pixels or 
said corrected pixels according to said second glo- 
bal parameter (400). 
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Description 



[00011 The present invention relates to a digital Image 
color correction device employing fuzzy logic. More par- 
ticularly, the invention relates to a device for color class 
connection and in particular for the correction of the skin 
color dass of a digital image. 

[0002] Many color models have been proposed to for- 
malize color description: in most of them a color is rep- 
resented as a point in a three-dimensional discrete 
space. These spaces are very useful for a mathematical 
manipulation of color, but they are very far from how 
human beings usually describe this feature. 
[0003] In fact, in everyday life, when describing an 
object by its color, people use labels like "green" or 
"blue", enriched with qualifiers like "deep" or "dark". It 
can be noticed that a linguistic description is somewhat 
vague and imprecise. A label identifies a set in a color 
space: in fact an object that is given a single label is 
really made up by many different shades. 
[0004] What appears to be a fack of precision is a fbmi 
off approximation that allows to deal in a simple and 
easy way with a big amount of information. Moreover, it 
would be inconceivable to describe an object by speci- 
fying color coordinates for each point in a discrete 
space, and even doing this, it wouldn't add any useful 
information for people. 

[0005] As said before, a linguistic label in a color 
space identifies a set inside it: but when trying to give a 
precise definition of this set. it proves to be not so sim- 
ple, because colors gradually tone down in one another, 
and for some of them it is possible to combine a label 
only arbitrarily This shows the real nature of colors 
expressed in a linguistic form: they are name of fuzzy 
sets whose membership functions can be defined on 
any color space. For such a fuzzy set the term "color 
class" will be used. 

[0006] Since most color spaces are three-dimen- 
sional, the membership functions we are going to define 
are surfaces in a quadrimensional space. There are two 
main problems in defining these functions: first of all. 
since membership functions must be defined on the 
basis of human perception of colors, for each color 
class and for each point in the color space the member- 
ship value should be chosen by human obsen^ers. 
[0007] Unfortunately color spaces have millions of 
points and so the second problem is the resulting 
amount of data, that requires a table with millions of 
entries for a single class description. 
[0008] The approach that is used is based on linguistic 
rules to define a color dass. Rules will refer to a color 
space distinguishing hue, saturation and lightness. 
Among these spaces we choose HSV A brief descrip- 
tion of RGB and HSV color spaces follows. 
[0009] In the RGB color space a color is represented 
by the three primary component red. green and blue. 
This space is shaped as a cube, whose vertices coin- 
cide with the pure colors red. green, blue, cyan. 



magenta, yellow, black and white (see figure 1). 
[0010] The gray scale lays on the diagonal, which 
joins together the origin (black) and the opposite vertex 
(white). Monitors, televisions and some other similar vis- 
5 ualization devices make use of this color space for visu- 
aOzing images. 

[0011] this kind of color representation is different 
from the way we perceive a color (we generally identify 
a hue, an intensity and a saturation). As the HSV color 
10 space represents a color with hue, saturation and value 
(intensity), it has been chosen for the identification of 
colors. This space can be represented as an upturned 
cone (see figure 2), where the value varies moving on 
the axis, the saturation varies moving on the radius of 
IS the drde and the hue varies with the angle of the circle. 
[0012] The detection of the skin color class is per- 
formed by means of fuzzy sets, defined on H. S and V 
[0013] In this space a dass can be characterized by 
assertions on the components. For example for a point 
so p and for the blue color class we can say: 

IF hp, is bluOh AND Sp is highg AND v^ is high, 
THEN pis blue p »v 

where hp. Sp and Vp are the hue, saturation and value of 
p While the consequent part of the mie refers to the 
25 color dass "blue", the antecedent one contains the 
fuzzy sets bluen. high^. and high^* whose membership 
functions are defined respectively on H. S and V. Note 
that highs and highy are different fuzzy sets; in fact the 
membership fonctions have different domains, even if 
30 they may have the same form. 

[0014] Once the fuzzy sets in their antecedent part 
have been defined, they can be used to compute the 
membership value of p to the dass. 
If Uh, Us and Uy are the membership function on H, S and 
35 V for a given color class, the memljership value of a 
point p with coordinates (hp. Sp. Vp) to such class is com- 
puted as: 

Up=T(Uh(hp), Us(Sp). Uv(Vp)) where T is the T-norm 
operator, which implements the "and" logical connective 
40 in the sentence. 

[0015] Membership functions for the fuzzy sets of the 
antecedent can be experimentally obtained, by observ- 
ing color variations when changing h. s or v with the aid 
of some graphical tools. It is also necessary to choose a 
45 T-norm operator for the and connective in the rules. 
[0016] It may be observed that the rule-based 
approach does not give the same freedom in defining 
cplor classes, since in general it is not possible to asso- 
date arbifrary values to different points of the HSV 
so space. This is ti-ue, but on tine other hand the ability to 
have a punctual resolution in membership function defi- 
nition may not be so useful. Choosing a membership 
value different from 0 or 1 for an (h.s,v) trplet would be 
an arbitrary matter, while it is important to hold the intu- 
55 itive and visual shading of colors. In this approach, with 
an eight bit component quantization, only three 256 
table entries are needed to define the class completely 
[001 7] Classical image processing operators are usu- 
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ally applied to the full image or to a previously selected 
part of it: in ttiis last case the selection is usually done 
by hand or through selection tools based on some char- 
acteristics of the pixel. 

[001 8] Suppose we want to apply some operators to a s 
particular color class in the image. The use of operators 
that modify hue, saturation or value of selected pixel 
would allow different color corrections to be applied on 
different color classes. The region where the operator 
should work, could be identified by an a-cut extracted io 
from a fuzzy set previously found. 
[0019] A problem arises when determining the best 
alfa-level tor the cut: anyway the use of a crisp set would 
produce undesirable and noticeable effects on the bor- 
ders of the selected region. 

[0020] A solution of this problem can be found in using 
soft operators. This kind of operators allows the applica- 
tion to a region identified by a fuzzy set instead of a 
crisp set. The definition of a such operator O' in terms of 
a traditional one O follows : 20 

O* (p)==(p)*ap + p*(1-ap) where p is the pixel and 
ap is its membership value to a color class. 
[0021] H a=0 the pixel is unmodified, while for a=1 the 
traditional operator O is applied. In any other case O' 
will be the weighted average between p and O (p). The 25 
average is computed on the color space, separately on 
each component. 

[0022] Unfortunately the result of the interpolation 
depends on the color space, because of the non-linear- 
ity of the transformation from a color space to another 30 
one. In this particular case the HSV color space is not 
well suited to this operation, because colors on the path 
from p to O (p) are not those expected. 
[0023] Very good results would be obtained by moving 
to CIEIuv or CIElab color spaces before computing the 35 
average. Unfortunately the transformations from HSV to 
these color spaces are quite complex. Quite good 
results can be obtained also in the RGB color space, 
with the advantage of a simpler transformation from 
HSV. 

[0024] The aim of the present Invention is to provide a 
digital image color con-ection device which allows to 
reproduce the skin color in a facial tone image as closer 
as possible to the reality. 

[0025] Within this aim, an object of the present inven- 45 
tion is to provide a digital image color correction device 
which is capable of identifying facial tone image of a dig- 
ital image, particularly of TV images and, if necessary, 
determine the proper corrections. 

[0026] Another object of the present invention is to so 
provide a digital image color correction device which 
could operate only on the facial tone portion of the dig- 
ital image. 

[0027] Another object of the present invention is to 
provide a digital Image color correction device which ss 
can recognize the skin color class in a digital image and, 
on the basis of saturation and value characteristics 
detected inside the recognized class, apply the suitable 



corrections. 

[0028] This aim. these objects and others are 
achieved by a digital image color con-ection device 
employing fuzzy logic, for con-ecting a facial tone image 
portion of a digital video image characterized in that it 
comprises: 

a pixel fuzzifier unit receiving in input a stream of 
pixels belonging to a sequence of correlated frames 
of a digital video image and computing a multilevel 
value representing a membership of each pixel to a 
skin color class: 

a global parameter estimator receiving in input 
each of said pixel and the relative membership 
value, and computing a first and a second parame- 
ter which define the characteristics of a portion of 
said image that belongs to said skin color dass; 
a processing unit connected downstream to said 
global parameter estimator and to said pixel fuzzi- 
fier unit and adapted to correct each of the pixels of 
said portion of the image that belongs to said skin 
cxjior class, according to said f irst global parameter, 
to obtain corrected pixels: and 
a processing switch for outputting said pixels or 
said corrected pixels according to said second glo- 
bal parameter. 

[0029] The above aim and objects are also achieved 
by a method for color correcting, by means of fuzzy 
logic, a facial tone image portion of a digital video image 
composed by a sequence of correlated frames, charac- 
terized in that it comprises the steps off: 

defining three fuzzy sets to be used to identify a 
skin color class of a facial tone image portion of a 
digital video signal: 

examining the image to determine if it is a facial 
tone image: 

in case of positive response, carrying out a color 
con-ection of the pixels of the facial tone image por- 
tion; and 

outputting a conrected facial tone image portion. 

[0030] Further characteristics and advantages of the 
present invention will become apparent from the 
description off a prefferred en*odiment of a digital image 
color con-ection device, illustrated only by way of non- 
limitative example in the accompanying drawings, 
wherein: 

figure 1 shows the RGB color space; 
figure 2 shows the HSV color space; 
figure 3 shows three fuzzy sets for the skin color 
class according to the algorithm implemented with 
the device according to the present invention: 
figure 4 shows fuzzy sets for the evaluation of cor- 
rection parameters, according to the algorithm 
implemented with the device of the present inven- 
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tion; 

figure 5 is a block diagram showing the image 
processing device of the present invention is 
applied; 

figure 6 is a diagram showing the construction of s 
the pixel fuzzifier unit of the image processing 
device shown in figure 5; 

figure 7 is a diagram showing the construction of 
the global parameter estimator of the Image 
processing device shown In figure 5; io 
figure 8 is a diagram showing the construction of 
the processing unit of the Image processing device 
shown In figure 5; 

figure 9 is a diagram showing the construction of 
the processing switch unit of the image processing 15 
device shown in figure 5. 

[0031] The algorithm we are going to present makes 
use of the above exposed methodology; it has been 
implemented to be able to recognize inside an image 20 
the skin color class and to apply automatically some 
corrections only to this dass. 

I0032J Three fuzzy sets, defined on H. S and V, are 
used to identify the sWn color class. They are shown in 
Figure 1. 

[0033] The membership value to the skin color class 
of each pixel is computed by the aggregation of the 
membership value to the fuzzy sets on H. S. and V. The 
rule used to Identify the sWn color dass is the following: 

IF hp is H^Skinh AND Sp is S^Skirts AND v^ Is 30 
V_Skinv THEN p has skin color 
[CK)34J The first step of the algorithm consists in exam- 
ining the Image to detennine if it is a ladal tone image", 
and consecutively find the conections it would need. 
[0035] To be considered "facial tone", an image Is 3S 
required to have a skin color class area wider than a 
fixed threshold. This threshold has been emDiricallv 
found. ^ 

[0036] If this requirement is not met no further 
processing is carried on. 4^ 
[0037] Otherwise the next step consists in a contex- 
tual evaluation of the membership value to the sWn color 
class. This Is performed by a mean operator. This step 
results to be necessary because it is able to reduce 
some undesirable effects. 45 
[0038] It often teppens to process an image with fine 
grain textures, obtained by using pixels of different 
colors, which have the appereance of uniformly colored 
regions. When a single color class is prx)cessed the 
appearance of the texture could be altered because so 
only some pixels of tfie textured region belong to the 
color dass and only those pixels will be modified. 
[0039] First a mean operator is applied on tfie image 
and the membership values of each pixels are calcu- 
lated. To identify the parameters of the con-ections ss 
some other membership functions are used. These 
functions, that are shown in figure 4, relate to different 
levels of saturation and value (low, medium and high); 



once we have the membership value of each pixel for 
these fuzzy sets, it is possible to obtain some Indexes 
concerning the degree of saturation and value inside 
the skin color class. 

[0040] In this way the region con-e^nding to the skin 
color dass has been divided in fuzzy subregions: for 
each subregion the mean saturation and the mean 
value are calculated. 

[0041] Two otiier values are considered: the proto- 
types of skin saturation and skin value. These have 
been chosen empirically, after having examined several 
in^ges. With the use of all these quantities the parame- 
ters for the corrections are computed. 
[0042] In this w^ the corrections are automatically 
calculated on tfie basis of the current image. The for- 
mula tfiat computes tfie connection for tfie saturation is 
different from tfie one that computes tfie correction for 
tfie value. The reason of tfiis is based on tfie different 
sensitivity of tfie eye to variations In saturation and vari- 
ations in value. 

[0043] Now. a description will be given of an embodi- 
ment of tfie present invention by referring to figure 5 and 
figure 6. 

[0044] Figure 5 represents an image processing 
apparatus of the present invention which generally has 
an Input device (not shown), a pixel fuzzifier unit 1. a 
global parameters estimator 2. a processing unit 3. a 
processing switch 4 and an output unit (not shown). 
[0045] The input device is assumed to produce a 
stream of pixels 100 belonging to a sequence of highly 
con-elated frames, such as a digital TV signal or an 
MPEG stream. The pixel fuzzifier 1 takes a multilevel hit 
pixel in input and, after a contextualization step, com- 
putes a multilevel value 200 representing a membership 
of the pixel to skin color class. 
[0046] The global parameter estimator 2 takes in input 
tfie original pixel 100 and its membership value 200 
and, after a whole field has been examined, it computes 
two global quantities 300. 400 to be used in ttie follow- 
ing processing steps during the computation of tfie next 
field. The processing unit 3 makes use of tfie pixel 100, 
its membership value 200 and one of tfie global param- 
eters. 400. to accomplish tfie desired color correction. 
[0047] The processing switch 4 outputs the original 
pixel 100 or the cqnected one 100' on the basis of tfie 
ottier global parameter. 300. The output unit is assumed 
to be a suitable device for furtfier processing or Image 
visualization/storage. 

[0048] ngure 6 shows tfie construction of tfie pixel 
fuzzifier. This unit Indudes a contextual processing unit 
5. a conversion unit 6 and a membership function eval- 
uation unit 7. 

[0049] The conversion unit 6 applies a fc-ansformation 
from ttie original RGB color space to the HSV color 
space, more suitable for tfie identification of color 
dasses. The ment>ership function evaluation unit 7 
computes tfie membership value of tfie pixel to tfie skin 
color dass. The fuzzy set on the HSV space is defined 
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by means of the aggregation of three fuzzy sets, defined 

on the H, S and V axes separately. 

[0050] The contextual processing unit 5 has been 

Introduced to reduce undesirable effects arising when 

processing textured regions; in fact fine textured region 

that are not noticeable in the original image may 

become manifest after the color correction, 

[0051] The contextual processing consists of spacial 

filtering. Due to the properties of the RGB color space, 

this processing has been introduced before the color 

space conversion. 

[0052] Figure 7 shows the construction of the glottal 
parameters estimator 2. It consists of two parts: the first. 
8, estinnates the area of the skin color class inside the 
image, the secorxi. 9. computes the coefficients for the 
correction. 

[0053] Since the coefficients evaluated on a frame 
should be used for the processing of the same frame, a 
frame buffer should be introduced to delay the process- 
ing. But assuming a high correlation between contigu- 
ous frames, the coefficients related to a frame are 
computed using the information of the precedent frame. 
[0054] In this way it is possible to avoid the frame 
buffer and the delay it should require. The area of the 
skin color dass is evaluated on the basis of the percent- 
age of pixels belonging to the class. There are two cor- 
rection coefficients, one for the saturativon and one for 
the value. They are computed making use of fuzzy infer- 
ence. 

[0055] The evaluation of each con-ection coefficient 
depends on some quantities, which represent the aver- 
age membership values to the classes low, high and 
medium value and saturation, and the average satura- 
tion and value inside the above-mentioned classes. Ale 
@ rules used to evaluate the coefficients for the correc- 
tion are constructed on the basis of these quantities. 
[0056] An example of such a rule Is the following: 

IF skin color class IS high-saturated THEN decre- 
ment saturation 
or 

IF skin color class IS low-valued THEN increment 
value. 

[0057] The formulas used to increment or decrement 
the saturation and the value are quite different. The 
choice of using different formulas has been done on the 
basis of some considerations regarding the way the eye 
perceives variations In saturation In respect to variation 
In values. 

[0058] Figure 8 represents the construction of the 
processing unit 3. This consists of a conversion unit 6. a 
con-ection unit 1 1 , a back-conversion unit 1 2 and a soft- 
switch unit 13. The conversion unit 6 is the same used 
in the pixel fuzzif ier unit 1 . 

[0059] The correction unit 11 receives in input the 
pixel 100 and the coefficient 400 for the correction from 
the global parameter estimator 2 and performs the cor- 



rection. The corrections consist of adding the coefficient 
400. whose sign depends on considerations made on 
the basis of the fuzzy rules, to the original coordinate of 
the pixel 100. The following unit. 12, converts back the 

5 processed pixel to the RGB color space. 

[0060] A weighted average is performed by the soft- 
switch unit 13. that receives in input the membership 
value 200 of the pixel to the skin color class, the original 
pixel 100 and the corrected one (i.e. the output from the 

10 back-conversion unit 12). The more the pixel belongs to 
the skin color class, the more the pixel Is corrected. A 
pixel with membership value close to zero is not 
affected by the correction. 

[0061] The output 500 of the soft-switch unit 13, is 

15 input to the processing switch unit 4. whose construc- 
tion is shown in Figure 9. This unit is constituted by a 
selector 14. This unit receives In Input the original pixel 
100, the corrected one 500 and the first global parame- 
ter 300 representing the area of the skin color class. 

20 [0062] If the skin color class has an area large 
enough, the processing switch unit 4 outputs the cor- 
rected pixel 100* othenAfise it outputs the original pixel 
100. The output unit is assumed to be a suitable device 
for further processing or image visualization or storage. 

25 [0063] It has thus been shown that the described 
Invention achieves the intended aim and objects. 
[0064] In fact, only the portion of the digital video 
image which represents a facial tone image is proc- 
essed in order to bring the colors of this portion as much 

30 closer as possible to the real colors that the human eye 
can perceive during everyday life. 
[0065] Thus the processing and the consequent cor- 
rection of the concerned pixels is applied only if the 
image is identified as "facial tone image"; if the input 

35 image is not a "facial tone image" no processing will be 
carried out. The corrections are determined and applied 
in the HSV color space. The transformation to .HSV 
color space is necessary because in this space the 
description of a color is much more intuitive than in the 

40 RGB color space, so the description of the skin color 
dass results to be easier than in RGB space. 
[0066] When in the above disclosure reference is 
made to "pixel" it Is obviously meant that each pixel of 
the digital video image undergoes the above-explained 

45 processing. 

[0067] The present invention thus conceived is sus- 
ceptible of numerous modtf Icatlons and variations, ail of 
which are within the scope of the inventive concept. 
[0068] All the details may also be replaced with other 

so technically equivalent elements. 

[0069] In the practical embodiment of the present 
invention, the materials used, as well as the shapes and 
the dimensions, may be any according to the require- 
ments without thereby abandoning the scope of the pro- 

55 tectton of the claims that follow. 

[0070] Where technical features mentioned in any 
daim are followed by reference signs, those reference 
signs have been included for the sole purpose of 
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increasing the inlelligibilrty of the claims and accord- 
ingly, such refer^ice signs do not have any limiting 
effect on the scope of each element identified by way of 
example by such reference signs. 

Claims ^ 

1. A digital image color correction device employing 
fuzzy logic, for con-ecting a facial tone image por- 
tion of a digital video image, characterized in that it io 
conprises: 

a pixel fuzzlfier unit receiving in input a stream 
of pixels belonging to a sequence of conelated 
frames of a digital video image and confuting is 
a multilevel value representing a membership 
of each pixel to a skin color dass; 
a global parameter estimator receiving in input 
each of said pixel and the relative membership 
value, and coirputing a first and a second 20 
parameter which define the characteristics of a 
portion of said Image that belongs to said skin 
color dass; 

a processing unit connected downstream to 
said global parameter estimator and to said 2S 
pixel fuzzifier unit and adapted to correct each 
of the pixels of said portion of the image that 
belongs to said skin color class, according to 
said first global parameter, to obtain corrected 
pixels; and 3^ 
a processing switch for outputting said pixels or 
said corrected pixels according to said second 
global parameter 

2. The device according to claim 1. characterized in 35 
that said pixel fuzzifier unit comprises: 

a contextual processing unit adapted to per- 
form a spacial filtering on the pixels Input to 
said pixel fuzzifier unit; 40 
a conversion unit connected downstream to 
said contextual processing unit and adapted to 
perform a transformation of each pixel from a 
RGB color space to a HSV color space; and 
a membership function evaluation unit con- 45 
nected to the output of said conversion unit and 
adapted to confute the membership value of 
each of said pixel with respect to said skin color 
class. 

so 

3. The device according to daim 1, characterized In 
that said global parameter estimator conprises: 

an area estimation unit receiving in Input said 
pixels and determining the area of said sWn ss 
color dass inside said digital image; and 
a coefficient estimation unit receiving in input 
the membership value of each of said pixels 



and adapted to compute, by means of fuzzy 
inference, correction coeff idents for said pixels 
which belong to said skin cola dass. 

4. The device according to daim 2. characterized in 
that said processing unit receives In input said pix- 
els, said first global parameter, and tfie member- 
ships of each of said pixels. 

5. The device according to claim 4. characterized in 
that said processing unit comprises a conversion 
unit connected to a correction unit which is in turn 
connected to a back-conversion unit cascade con- 
nected to a soft-switch unit. 

6. The device according to claim 5, characterized in 
that said conversion unit receives in input the pixels 
of the digital image and is the same as the conver- 
sion unit of the pixel fuzzifier means. 

7. The device according to claim 6. characterized in 
that said correction unit receives in input the pixels 
color space-converted by said conversion unit and 
said second global parameter computed by the glo- 
bal parameter estimator and outputs con-ected pixel 
which are then input to said back-conversion unit. 

I The device according to claim 7, characterized in 
that said Softswitch unit receives in input the output 
of said back-conversion unit, said pixels and the 
membership values for each of said pixels, said 
soft-switch unit perfonning a weighted average to 
output furtheriy con-ected pixels which are then 
input to said processing switch unit. 

The device according to daim 8, characterized in 
that said processing switch unit comprises a selec- 
tor which receives in input said pixels, said first glo- 
bal parameter and the output of said soft-switch 
unit, to output said pixels or said furtheriy corrected 
pixels. 

I). A method for color correcting, by means off fuzzy 
togic, a facial tone image portion of a digital video 
image composed by a sequence of con-elated 
frames, characterized in that it comprises the steps 
of: 

defining three fuzzy sets to be used to kJentify 
a skin cdor class of a fadal tone image portion 
of a digital video signal; 
examining the image to determine if it is a facial 
tone image; 

in case of positive response, carrying out a 
color correction of the pixels of the facial tone 
image portion; and 

outputting a con^ected facial tone image por- 
tion. 
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1 1 . The method according to claim 1 0, characterized in 
that the step of examining the image comprises 
fuzziiying the pixels belonging to the video signal 
image to determine the menrtoership of each pixel 
to the skin color class. 

1 2. The method according to claim 1 0. further compris- 
ing, after the step of determining H the image is a 
facial tone image, the step of dividing said facial 
tone image in fuzzy subregions and for each subre- 
gion calculating the mean saturation and the mean 
value. 

13. The method according to claim 12, characterized In 
that it comprises the step of computing parameters 
for correction of the pixels belonging to said facial 
tone image, by means of said mean saturation and 
mean value and further by means of prototypes of 
skin saturation and skin value. 
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14. The method according to claim 11, characterized in 
that said f uzzifying step comprises the steps of: 

spatially filtering the video digital signal; 
converting the pixel representation of the video 
digital signal from RGB color space represen- 
tation to HSV color space representation: and 
determining membership value of each pixel of 
the intage to the skin cotor class. 

15. The method according to claim 13. characterized in 
that the step of computing parameters for con-ec- 
tion of the pixels belonging to said facial tone image 
comprises the steps of: 

estimating the area of the skin color dass 
inside the image; and 

computing, by means of fuzzy inference, coeffi- 
cients for the correction of the pixel of the facial 
tone image. 

16. The method according to claim 15, characterized in 
that the area of the skin color class is evaluated on 
the basis of the percentage of pixels belonging to 
the dass. 

17. The method according to claim 15, characterized in 
that the coeffidents for con-ection are computed by 
using fuzzy inference. 

18. The method according to claim 15. characterized in 
that the step of correcting the pixels of said facial 
tone image conrprises the steps of: 

adding the coeffidents to the coordinates of 
pixels of the fadal tone image, the sign of said 
coeffidents depending from predetermined 
fuzzy rules; and 



tack-converting the corrected pixels from HSV 
color space representation to RGB color space 
representation. 

19. The method according to daim 18, characterized in 
that the step of correcting the pixels of the fadal 
tone image further comprises the steps of: 

making, for each pixel of the facial tone image, 
a weighted average of the pixel, of the cor- 
rected pixel and of the membership value to the 
skin dass. 

20. The method according to claim 19, characterized In 
that it further comprises the steps of: 

determining if the sWn color dass has an area 
larger than a predetermined threshold; 
in case of positive response, outputting the cor- 
rected pixels; and 

in case of negative response, outputting the 
pixels without any correction. 
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